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(54) POWER SUPPLY FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost power 
supply of a simple structure for a vehicle. 
SOLUTION: This power supply is provided with a main battery 
10, an auxiliary battery 60 that is charged and discharged at a 
low voltage than that of the main battery, an inverter circuit 
30a into which the voltage from the main battery is inputted 
via a main contactor 24a, a smoothing capacitor 31 provided 
parallel between the main battery and the inverter circuit; a 
DC-DC converter 50 that, provided between the main battery 
and the auxiliary one, supplies electric energy stored in the 
main battery or smoothing capacitor to the auxiliary battery 
after voltage change, and supplies electric energy stored in 
the auxiliary battery to the smoothing capacitor after the 
voltage change; and an electronic controlling device 80 that 
controls the DC-DC converter before starting the conduction 
to the inverter circuit, and that closes a switch after charging 
the smoothing capacitor until the voltage of the stored 
electricity of the main battery 1 0 becomes a voltage of a 
specified permissible range. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st accumulation-of-electricity equipment and the 2nd accumulation-of-electricity 
equipment by which charge and discharge are carried out by the low battery from said 1st accumulation- 
of-electricity equipment, The inverter circuit which inputs the electrical potential difference from said 1st 
accumulation-of-electricity equipment through an open/close switch, It is prepared between the smoothing 
capacitor formed in juxtaposition between said 1st accumulation-of-electricity equipment and said 
inverter circuits, and said smoothing capacitor and said 2nd accumulation-of-electricity equipment. Said 
1st accumulation-of-electricity equipment Or carry out electrical-potential-difference conversion of the 
electrical energy stored in said smoothing capacitor, and said 2nd accumulation-of-electricity equipment 
is supplied. And the DC-DC converter which carries out electrical-potential-difference conversion of the 
electrical energy stored in said 2nd accumulation-of-electricity equipment, and is supplied to said 
smoothing capacitor, Before starting the energization to said inverter circuit, said DC-DC converter is 
controlled. The power unit of the car equipped with the electronic control which makes said open/close 
switch close after charging said smoothing capacitor until it became the electrical potential difference of 
the predetermined allowable-voltage range from the accumulation-of-electricity electrical potential 
difference of said 1st accumulation-of-electricity equipment. 

[Claim 2] The switching circuit for pressure lowering where said DC-DC converter was connected to said 
smoothing capacitor, The transformer formed between the switching circuit for pressure ups connected to 
said 2nd accumulation-of-electricity equipment, and said switching circuit for pressure lowering and said 
switching circuit for pressure ups, Have **, and when the switching drive of said switching circuit for 
pressure ups is carried out by the control from said electronic control, carry out the pressure up of the 
electrical potential difference from said 2nd accumulation-of-electricity equipment, and said smoothing 
capacitor is supplied. And the power unit of a car according to claim 1 which lowers the pressure of the 
electrical potential difference supplied through said open/close switch from said 1st accumulation-of- 
electricity equipment when the switching drive of said switching circuit for pressure lowering is carried 
out by the control from said electronic control, and is supplied to said 2nd accumulation-of-electricity 
equipment. 

[Claim 3] Said electronic control is a power unit of a car according to claim 2 which the switching drive 
of said switching circuit for pressure ups is stopped [ power unit ], and operates said pressure-lowering 
switching circuit, when the electrical potential difference impressed to said smoothing capacitor becomes 
higher than the output voltage of said 1st accumulation-of-electricity equipment. 
[Claim 4] Said electronic control is a power unit of a car according to claim 2 or 3 to which the 
energization duty of the switching element of said switching circuit for pressure ups is reduced when the 
electrical potential difference of said 2nd accumulation-of-electricity equipment falls at the time of the 
switching drive of said switching circuit for pressure ups. 

[Claim 5] Said electronic control is a power unit of a car given in claim 2 thru/or any 1 term of 4 which 
outputs an abnormality signal when the charge and discharge current to said 1 st accumulation-of- 
electricity equipment is investigated and the charging current is detected, after making said open/close 
switch close. 

[Claim 6] Said electronic control is a power unit of a car given in claim 2 thru/or any 1 term of 5 which 
drives said switching circuit for pressure lowering until the electrical potential difference by which said 
smoothing capacitor is impressed turns into an electrical potential difference only with a predetermined 
value lower than the electrical potential difference of said 1st accumulation-of-electricity equipment when 
the charge and discharge current to said 1st accumulation-of-electricity equipment is investigated and the 
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charging current is detected after making said open/close switch close. 
[Claim 7] Said electronic control is a power unit of a car given in claim 2 thru/or any 1 term of 6 which 
carries out the switching drive of said switching circuit for pressure lowering, is made to open said 
open/close switch wide and outputs an abnormality signal when the electrical potential difference 
impressed to said smoothing capacitor does not turn into an electrical potential difference only with a 
predetermined value lower than the electrical potential difference of said 1st accumulation-of-electricity 
equipment. 

[Claim 8] It is the power unit of a car according to claim 1 with which said electromc control usually 
increases the energization duty of the switching element of said switching circuit for pressure ups from 
the time of operation by having further the generator motor which a rotation drive is carried out by 
energization control of an internal combustion engine and said inverter circuit, and a rotation drive is 
carried out with said internal combustion engine, and is generated when a starting demand of said internal 
combustion engine is made. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique which constitutes a power unit 

simply about the power unit of a car. 

[0002] 

[Description of the Prior Art] In recent years, a hybrid electric vehicle is developed and practical use is 
beginning to be presented. An example of the power unit carried in such a hybrid electric vehicle is shown 
in drawing 13 . This power unit consists of the main dc -battery (BATT) 10, a junction box (J/B) 20, the 
power drive unit (PDU) 30, a motor 40, the auxiliary machinery dc-battery 60, a load 70, an electronic 
control (ECU) 80, and DC-DC converter 90. 

[0003] The main dc-battery 10 stores electricity and outputs the direct current power of a high voltage 
called 144V. The output of this main dc-battery 10 is supplied to the power drive unit 30 and DC-DC 
converter 90 via a junction box 20. 

[0004] The junction box 20 has held a main switch 21, a fuse 22, a fuse 23, Maine contactor 24a, 
subcontactor 24b, the resistor 25, and the switch 26. The main switch 21 and the fuse 22 are inserted in 
the serial so that it can intercept by the interstitial segment of the current path inside the main dc-battery 



[0005] A main switch 21 is a switch of the manual operation mold used in order to suspend the output of 
the main dc-battery 10 compulsorily in the cases, such as check of a car. A fuse 22 is fused when an 
overcurrent flows to the main dc-battery 10, and it suspends the output of the main dc-battery 10 
compulsorily. A fuse 23 is formed in the current path of the input side of DC -DC converter 90, when an 
overcurrent flows to DC-DC converter 90, it is fused, and it suspends compulsorily supply of the power 
source to DC-DC converter 90. 

[0006] Maine contactor 24a is an open/close switch, and is inserted in the serial between the output 
terminal of the main dc-battery 10, and the input terminal of the power drive unit 30. Moreover, the 
resistor 25 and switch 26 which were connected to the serial are inserted in juxtaposition at Maine 
contactor 24a. Moreover, subcontactor 24b is an open/close switch, and is prepared in the current path 
linked to the minus side edge child of a smoothing capacitor 31, and the minus terminal of the main dc- 
battery 10. 

[0007] The power drive unit 30 is equipped with inverter circuit 30a which changes the direct current 
power from the main dc-battery 10 into the alternating current power of a three phase circuit, and the 
smoothing capacitor 31 is connected to the input terminal at juxtaposition. This smoothing capacitor 31 is 
formed in order that the rush current may ease flowing at the power drive unit 30 to a power up. The 
three-phase-circuit alternating current power outputted from the power drive unit 30 is supplied to a motor 



[0008] A motor 40 consists of generator motors and the revolving shaft is connected to the crankshaft of 
the internal combustion engine which does not illustrate further. When operating as a motor, a rotation 
drive is carried out by the three-phase-circuit alternating current power from the power drive unit 30, and 
this motor 40 assists with a drive of an internal combustion engine while rotating a wheel (all omit 
illustration) through a change gear. Moreover, when operating as a generator, a rotation drive is carried 
out by the internal combustion engine which does not illustrate, and it generates electricity. The power 
generated by this motor 40 is changed into a direct current through inverter circuit 30a and a smoothing 
capacitor 31, and the main dc-battery 10 is charged or it charges the auxiliary machinery dc-battery 60 
through inverter circuit 30a, a smoothing capacitor 31, and DC-DC converter 90. 



2.**** shows the word which can not be translated. 



10. 



40. 
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[0009] As mentioned above, DC -DC converter 90 changes into the direct current power of a low battery 
the direct current power of the high voltage by which was generated by the motor 40 and smooth was 
carried out with the smoothing capacitor 31, or changes into the direct current power of a low battery the 
direct current power of the high voltage sent via a junction box 20 from the main dc-battery 10. The 
auxiliary machinery dc-battery 60 and the load 70 are connected to the output of this DC-DC converter 
90. This auxiliary machinery dc-battery 60 is charged by the direct current power of the low battery 
outputted from DC-DC converter 90. 

[0010] Moreover, a load 70 consists of an air conditioner, a wiper, etc., and is driven with the direct 
current power from the auxiliary machinery dc-battery 60, and the direct current power from DC -DC 
converter 90. The electronic control 80 consists of microprocessors and controls this whole power unit. 
[001 1] Actuation of the power unit of the conventional car constituted as mentioned above is explained 
focusing on the actuation at the time of starting. • 

[0012] If a power source is switched on by the ignition key which is not illustrated, an electronic control 
80 will turn ON a switch 26 while turning ON subcontactor 24b in a junction box 20 by turning ON relay 
RY1 and relay RY3. Thereby, it is supplied to the power drive unit 30, a direct current from the main dc- 
battery 10 charging a smoothing capacitor 31 via a resistor 25 and a switch 26. Under the present 
circumstances, since the current supplied to the power drive unit 30 is restricted by the resistor 25, charge 
to a smoothing capacitor 3 1 is performed gently. 

[0013] And by turning ON relay RY2, turning OFF relay RY1, and continuing the ON state of relay RY3, 
if a smoothing capacitor 31 is charged to a predetermined electrical potential difference, an electronic 
control 80 will turn OFF a switch 26 while turning ON Maine contactor 24a. Thereby, the direct current 
power from the main dc-battery 10 is directly supplied to the power drive unit 30 via Maine contactor 
24a. By carrying out switching control of this direct current power by inverter circuit 30a, the power drive 
unit 30 is changed into the alternating current power of a three phase circuit, and is sent to a motor 40. 
Thereby, the rotation drive of the motor 40 is carried out. 

[0014] On the other hand, DC -DC converter 90 changes the direct current power of the high voltage from 
the main dc-battery 10 or a smoothing capacitor 31 into the direct current power of a low battery, and 
supplies it to the auxiliary machinery dc-battery 60 and a load 70. Thereby, while charge of the auxiliary 
machinery dc-battery 60 is performed, the drive of a load 70 is attained. 

[0015] As a related technique, JP,1 1-8910,A is indicating "the power unit of a hybrid electric vehicle." In 
this power unit, the main dc-battery charges an auxiliary machinery dc-battery through a DC-DC 
converter. The high-tension-circuit section performs the so-called inverter actuation at the time of the 
electric supply to an auxiliary machinery dc-battery from the main dc-battery, supplies electric power to 
the coil by the side of the large number of turns of a transformer in alternating current, and performs the 
so-called rectification actuation at the time of the electric supply to the main dc-battery from an auxiliary 
machinery dc-battery. The low-tension circuit section performs the so-called rectification actuation at the 
time of the electric supply to an auxiliary machinery dc-battery from the main dc-battery, performs the so- 
called inverter actuation at the time of the electric supply to the main dc-battery from an auxiliary 
machinery dc-battery, and supplies electric power to the coil by the side of the small number of turns of a 
transformer in alternating current. According to this power unit, the reverse power transmission from an 
auxiliary machinery dc-battery side to the motor side for engine starting is realizable in an easy circuit. 
[0016] 

[Problem(s) to be Solved by the Invention] As mentioned above, the conventional power unit is equipped 
with the resistor and the switch in order to charge a smoothing capacitor gently. Since the high current of 
the high voltage flows on this resistor and switch, high withstand voltage and the current-proof engine 
performance are required. Consequently, the resistor and the switch became expensive, as a result the 
problem that the cost of a power unit rises has arisen. 

[0017] This invention is made in order to solve the problem mentioned above, and the purpose is in 

offering the power unit of a cheap car with an easy configuration. 

[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the power unit of the car 
concerning this invention The 1st accumulation-of-electricity equipment, The inverter circuit which inputs 
the electrical potential difference from the 2nd accumulation-of-electricity equipment by which charge 
and discharge are carried out, and said 1st accumulation-of-electricity equipment through an open/close 
switch by the low battery from said 1st accumulation-of-electricity equipment, It is prepared between the 
smoothing capacitor formed in juxtaposition between said 1 st accumulation-of-electricity equipment and 
said inverter circuits, and said smoothing capacitor and said 2nd accumulation-of-electricity equipment. 
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Said 1 st accumulation-of-electricity equipment Or carry out electrical-potential-difference conversion of 
the electrical energy stored in said smoothing capacitor, and said 2nd accumulation-of-electricity 
equipment is supplied. And the DC -DC converter which carries out electrical-potential-difference 
conversion of the electrical energy stored in said 2nd accumulation-of-electricity equipment, and is 
supplied to said smoothing capacitor, After charging said smoothing capacitor until it controls said DC- 
DC converter and becomes the electrical potential difference of predetermined tolerance from the 
accumulation-of-electricity electrical potential difference of said 1 st accumulation-of-electricity 
equipment before starting the energization to said inverter circuit, it has the electronic control which 
makes said open/close switch close. 

[0019] Since a DC-DC converter performs initial charge of a smoothing capacitor which added 
bidirectionally the function which carries out electrical-potential-difference conversion to the DC -DC 
converter, and was prepared in the power drive unit (inverter circuit) according to the power unit of this 
car, the resistors and switches for rush current control which are used for the conventional power unit are 
reducible. Consequently, the power unit of a car can be offered cheaply. 

[0020] In the power unit of this car said DC-DC converter The switching circuit for pressure lowering 
where said DC-DC converter was connected to said smoothing capacitor, The transformer formed 
between the switching circuit for pressure ups connected to said 2nd accumulation-of-electricity 
equipment, and said switching circuit for pressure lowering and said switching circuit for pressure ups, 
Have **, and when the switching drive of said switching circuit for pressure ups is carried out by the 
control from said electronic control, carry out the pressure up of the electrical potential difference from 
said 2nd accumulation-of-electricity equipment, and said smoothing capacitor is supplied. And when the 
switching drive of said switching circuit for pressure lowering is carried out by the control from said 
electronic control, it can constitute so that the pressure of the electrical potential difference supplied 
through said open/close switch from said 1st accumulation-of-electricity equipment may be lowered and 
said 2nd accumulation-of-electricity equipment may be supplied. 

[0021] Moreover, if the electrical potential difference impressed to said smoothing capacitor becomes 
higher than the output voltage of said 1st accumulation-of-electricity equipment, said electronic control 
stops the switching drive of said switching circuit for pressure ups, and it can constitute it so that said 
pressure-lowering switching circuit may be operated. 

[0022] Moreover, when the electrical potential difference of said 2nd accumulation-of-electricity 
equipment falls at the time of the switching drive of said switching circuit for pressure ups, said electronic 
control can be constituted so that the energization duty of the switching element of said switching circuit 
for pressure ups may be reduced. 

[0023] Moreover, after making said open/close switch close, said electronic control investigates the 
charge and discharge current to said 1 st accumulation-of-electricity equipment, and when the charging 
current is detected, it can constitute it so that an abnormality signal may be outputted. 
[0024] Moreover, when the charge and discharge current to said 1st accumulation-of-electricity 
equipment is investigated and the charging current is detected after making said open/close switch close, 
said electronic control can be constituted so that said switching circuit for pressure lowering may be 
driven until the electrical potential difference by which said smoothing capacitor is impressed turns into 
an electrical potential difference only with a predetermined value lower than the electrical potential 
difference of said 1st accumulation-of-electricity equipment. 

[0025] Furthermore, said electronic control carries out the switching drive of said switching circuit for 
pressure lowering, and when the electrical potential difference impressed to said smoothing capacitor does 
not turn into an electrical potential difference only with a predetermined value lower than the electrical 
potential difference of said 1 st accumulation-of-electricity equipment, it makes said open/close switch 
open wide, and it can constitute it so that an abnormality signal may be outputted. 
[0026] Moreover, it has further the generator motor which the rotation drive of the power unit of the car 
concerning this invention is carried out by energization control of an internal combustion engine and said 
inverter circuit, and a rotation drive is carried out with said internal combustion engine, and is generated, 
and when a starting demand of said internal combustion engine is made, said electronic control can be 
constituted so that the energization duty of the switching element of said switching circuit for pressure ups 
may usually be increased from the time of operation. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, 
referring to a drawing. 

[0028] (Gestalt 1 of operation) Drawing.! is the block diagram showing the configuration of the power 
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unit of the car concerning the gestalt 1 of operation of this invention. This power unit consists of the main 
dc-battery (BATT) 10 which is the 1st power unit, the junction box (J/B) 20 in which switches and fuses 
were held, the power drive unit (PDU) 30, a motor 40, DC -DC converter 50, an auxiliary machinery dc- 
battery 60 that is the 2nd accumulation-of-electricity equipment, a load 70, and an electronic control 
(ECU) 80. Moreover, the motor 40 is connected with the crankshaft between the internal combustion 
engine 100 and the change gear 101, and the wheel 102 is connected with the change gear 101. 
[0029] The main dc-battery 10 stores electricity and outputs the direct current power of a high voltage 
called 144V. The output of this main dc-battery 10 is supplied to the power drive unit 30 and DC-DC 
converter 50 via a junction box 20. 

[0030] The junction box 20 has held a main switch 21, a fuse 22, a fuse 23, Maine contactor 24a, and 
subcontactor 24b. The main switch 21 and the fuse 22 are inserted in the serial so that it can intercept by 
the interstitial segment of the current path inside the main dc-battery 10. 

[0031] A main switch 21 is a switch of the manual operation mold used in order to suspend the output of 
the main dc-battery 10 compulsorily in the cases, such as check of a car. A fuse 22 is flised when an 
overcurrent flows to the main dc-battery 10, and it suspends the output of the main dc-battery 10 
compulsorily. A fuse 23 is fused when an overcurrent flows to DC-DC converter 90, and it suspends 
compulsorily the current supply to DC-DC converter 90. 

[0032] Maine contactor 24a is an open/close switch, and is inserted in the serial between the output 
terminal of the main dc-battery 10, and the input terminal of the power drive unit 30. Moreover, 
subcontactor 24b is an open/close switch, and it is prepared in the current path which connects the minus 
side edge child of a smoothing capacitor 31, and the minus side edge child of the main dc-battery 10, and 
Maine contactor 24a and subcontactor 24b are constituted so that it may interlock with the single relay 
RY4 and may open and close. 

[0033] The power drive unit 30 is equipped with inverter circuit 30a which carried out bridge connection 
of the switching element which changes the direct current power from the main dc-battery 10 into the 
alternating current power of a three phase circuit, and which is not illustrated. The smoothing capacitor 31 
is connected to the input terminal of this inverter circuit 30a at juxtaposition. This smoothing capacitor 3 1 
is formed in order to ease that the rush current flows to a power up. The three-phase-circuit alternating 
current power outputted from inverter circuit 30a of the power drive unit 30 is supplied to a motor 40. 
[0034] A rotation drive is carried out by the three-phase-circuit alternating current power from inverter 
circuit 30a of the power drive unit 30, an internal combustion engine 100 is driven auxiliary, or through a 
change gear 101, a rotation drive is carried out by the internal combustion engine, and a motor 40 
generates [****/ carrying out the rotation drive of the wheel 102 ] him. 

[0035] DC-DC converter 50 performs bidirectional direct-current-voltage conversion. That is, the 
pressure of the direct current power of the high voltage sent via a junction box 20 from the main dc- 
battery 10 is lowered, and it changes into the direct current power of a low battery. Moreover, the pressure 
up of the low battery from the auxiliary machinery dc-battery 60 is carried out, and the direct current 
power of a low battery is changed into the direct current power of the high voltage. The detail of this DC- 
DC converter 50 is mentioned later. 

[0036] The 2nd auxiliary machinery dc-battery 60 and load 70 of accumulation-of-electricity equipment 
are connected to the output of this DC -DC converter 50. This auxiliary machinery dc-battery 60 stores 
electricity and outputs the direct current power of a low battery called 12V. This auxiliary machinery dc- 
battery 60 is charged by the direct current power of the low battery from DC-DC converter 50. Moreover, 
a load 70 consists of an air conditioner, a wiper, etc., and is driven with the direct current power from the 
auxiliary machinery dc-battery 60, and the direct current power from DC-DC converter 50. 
[0037] The electronic control 80 consists of microprocessors and controls this whole power unit. 
Actuation of this electronic control 80 is explained to a detail, referring to a flow chart behind. 
[0038] In addition, although illustration is omitted in drawin g 1 , as shown in drawin g 7 which simplified 
ckawing 1 , the dc-battery electrical-potential-difference sensor 1 1 which detects the electrical potential 
difference outputted from that output terminal is formed in this power unit at the output terminal side of 
the main dc-battery 10. Moreover, the PDU electrical-potential-difference sensor 32 which detects the 
electrical potential difference impressed to the input terminal, i.e., the electrical potential difference 
impressed to the both ends of a smoothing capacitor 31, is formed in the input terminal side of the power 
drive unit 30. 

[0039] Next, it explains, referring to the circuit diagram having shown the detail of DC-DC converter 50 
in dr awin g 2 . This DC-DC converter 50 consists of a switching circuit 51 for pressure lowering, a 
transformer 52, and a switching circuit 53 for pressure ups. In addition, below, the condition that the 
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signal which directs pressure lowering from an electronic control 80 is outputted is called "pressure- 
lowering mode", and the condition that the signal which directs a pressure up is outputted is called 
"pressure-up mode." 

[0040] If the switching circuit 51 for pressure lowering is made into pressure-lowering mode, by making 
the direct current power of the high voltage from the main dc-battery 10 or a smoothing capacitor 3 1 
switch with predetermined frequency, it will be changed into the alternating current power of the high 
voltage, and will be sent to a transformer 52. Moreover, if the switching circuit 51 for pressure lowering is 
made into pressure-up mode, it will rectify the alternating current power of the high voltage from a 
transformer 52, and will change it into the direct current power of the high voltage. 
[0041] If the switching circuit 53 for pressure ups is made into pressure-lowering mode, it will rectify the 
alternating current power of the low battery from a transformer 52, and will change it into the direct 
current power of a low battery. Moreover, if the switching circuit 53 for pressure ups is made into 
pressure-up mode, by making the direct current power of the low battery from the auxiliary machinery dc- 
battery 60 switch with predetermined frequency, it will be changed into the alternating current power of a 
low battery, and will be sent to a transformer 52. 

[0042] In the case of pressure-lowering mode, a transformer 52 changes the alternating current power of 
the high voltage into the alternating current power of a low battery from the switching circuit 51 for 
pressure lowering, and supplies the switching circuit 53 for pressure ups. Moreover, in the case of 
pressure-up mode, the alternating current power of a low battery is changed into the alternating current 
power of the high voltage from the switching circuit 53 for pressure ups, and it supplies it to the switching 
circuit 5 1 for pressure lowering. 

[0043] By the above-mentioned configuration, in the case of pressure-lowering mode, DC-DC converter 
50 changes the main dc-battery 10 or the direct current power of the high voltage from the smooth code 
31 into the direct current power of a low battery, and supplies the auxiliary machinery dc-battery 60, and 
the function in which change into the direct current power of the high voltage in the case of pressure-up 
mode, and it supplies the direct current power of the low battery from the auxiliary machinery dc-battery 
60 to the smoothing capacitor 3 1 of the power drive unit 30 is realized conversely. 
[0044] Next, actuation of the power unit of the car concerning the gestalt 1 of operation of this invention 
constituted as mentioned above is explained focusing on the actuation at the time of starting. 
[0045] If a power source is switched on by the ignition key which is not illustrated, an electronic control 
80 will direct a pressure up to DC-DC converter 50, and will make it pressure-up mode while it holds 
Maine contactor 24a in a junction box 20, and subcontactor 24b off. Thereby, DC -DC converter 50 
changes the direct current power of the low battery from the auxiliary machinery dc-battery 60 into the 
direct current power of the high voltage, and supplies it to a smoothing capacitor 3 1 . Thereby, initial 
charge actuation (precharge) of a smoothing capacitor 31 is started. 

[0046] The electronic control 80 is supervising the PDU electrical-potential-difference sensor 32 during 
the above-mentioned initial charge actuation. And as shown in drawin g 3 R> 3, the electrical potential 
difference (henceforth a "PDU electrical potential difference") of a smoothing capacitor 3 1 is less than 
allowable-voltage range (convention tolerance) delta Vd predetermined from the accumulation-of- 
electricity electrical potential difference (henceforth a "BATT electrical potential difference") of the main 
dc-battery 10, Namely, if a PDU electrical potential difference detects that it is higher than the 1st 
threshold Vdl only with a low predetermined value, and a PDU electrical potential difference is lower 
than the 2nd threshold Vd2 of the same electrical-potential-difference value (or only a predetermined 
value is higher than a BATT electrical potential difference) as a BATT electrical potential difference from 
a BATT electrical potential difference While turning ON simultaneous ** for Maine contactor 24a and 
subcontactor 24b with the single relay RY4, pressure lowering is directed to DC-DC converter 50, and it 
is made pressure-lowering mode. 

[0047] Thereby, a power unit goes into a steady state and the direct current power of the high voltage 
from the main dc-battery 10 is directly supplied to the power drive unit 30 via Maine contactor 24a. The 
power drive unit 30 changes this direct current power into the alternating current power of a three phase 
circuit, and sends it to a motor 40. Thereby, the rotation drive of the motor 40 is carried out. 
[0048] Moreover, DC-DC converter 50 changes the direct current power of the high voltage from the 
main dc-battery 1 0 into the direct current power of a low battery, and supplies it to the auxiliary 
machinery dc-battery 60 and a load 70. Thereby, while charge of the auxiliary machinery dc-battery 60 is 
performed, the drive of a load 70 is attained. 

[0049] In initial charge actuation of the smoothing capacitor 3 1 mentioned above, as shown in drawing j4 , 
when the value of a PDU electrical potential difference exceeds the 2nd threshold Vd2 of the allowable- 
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voltage range and turns into the regular upper limit electrical-potential-difference value Vdmax, an 
electronic control 80 is changed into pressure-lowering mode from pressure-up mode by supplying a 
predetermined signal to DC-DC converter 50. Thereby, a smoothing capacitor 3 1 starts discharge 
actuation (discharge) by the power consumption of DC-DC converter 50, and the electrical potential 
difference of the both ends falls. 

[0050] The electronic control 80 is supervising the PDU electrical-potential-difference sensor 32 between 
the above-mentioned discharges. And if it detects that the PDU electrical potential difference impressed to 
a smoothing capacitor 3 1 turned into an electrical potential difference within predetermined allowable- 
voltage range (convention tolerance) delta Vd from the BATT electrical potential difference of the main 
dc-battery 10 as shown in drawing 4 , Maine contactor 24a and subcontactor 24b will be turned ON. 
Thereby, a power unit goes into a steady state. 

[0051] Moreover, in initial charge of the above-mentioned smoothing capacitor 31, when the electrical 
potential difference of the auxiliary machinery dc-battery 60 falls, this power unit is constituted so that the 
initial charging time may be lengthened and the rapid sag of the auxiliary machinery dc-battery 60 may be 
prevented. 

[0052] That is, when the output voltage (henceforth "12VBATT electrical potential differences") of the 
auxiliary machinery dc-battery 60 declines rapidly, an electronic control 80 makes the slow mode the 
electric power supply of this power unit, as shown in drawin g 5 (a). In this slow mode, while reducing the 
switching frequency of the switching circuit 53 for pressure ups in DC -DC converter 50, the duty 
(energization duty of a switching element) of a switching waveform is reduced. Thereby, as shown in 
drawing 5 (b), during a slow mode period, the power surge of a smoothing capacitor 3 1 becomes loose, 
and can prevent the rapid sag of the auxiliary machinery dc-battery 60. 

[0053] Next, it explains, referring to the timing chart which shows overall actuation of the power unit 
concerning the gestalt 1 of operation of this invention to drawin g 6 . In addition, initial value of a PDU 
electrical potential difference is set to 0V. 

[0054] First, if a power source is switched on by the ignition key IG as shown in drawing 6 (A), an 
electronic control 80 will perform initialization processing for initializing this whole power unit. And if 
initialization processing is completed, as shown in drawing 6 (C), the DVON signal which controls the 
switching drive of DC-DC converter 50 is made into an ON state, and it will output to DC-DC converter 
50, and will be made pressure-up mode. Thereby, DC-DC converter 50 changes the direct current power 
of the low battery from the auxiliary machinery dc-battery 60 into the direct current voltage of the high 
voltage, and supplies it to a smoothing capacitor 31. 

[0055] Thereby, a PDU electrical potential difference rises. And if a PDU electrical potential difference 
exceeds 60V, the power drive unit 30 will send the VPINReady signal which makes the electrical 
potential difference of a smoothing capacitor 3 1 supervise to an electronic control 80, as shown in 
drawin g 6 (D). This is answered, and if the monitor of the PDU electrical potential difference by the PDU 
electrical-potential-difference sensor 32 is started and a PDU electrical potential difference enters within 
predetermined allowable- voltage range (convention tolerance) deltaVd from a BATT electrical potential 
difference, a DVON signal is turned OFF, an electronic control 80 will suspend the switching operation of 
DC-DC converter 50, and as shown in drawin g 6 (E), it will turn ON Maine contactor (M/C) 24a and 
subcontactor (S/C) 24b within the power distribution standby time amount set up beforehand. Thereby, 
the direct current of the high voltage from the main dc-battery 10 is supplied to the power drive unit 30, 
and a power unit goes into a steady state. 

[0056] Since DC-DC converter 50 performs initial charge of a smoothing capacitor 3 1 which added 
bidirectionally the function which carries out electrical-potential-difference conversion to DC -DC 
converter 50, and was prepared in the power drive unit (inverter circuit) 30 according to the power unit of 
the car concerning the gestalt 1 of this operation as explained above, the resistors and switches for rush 
current control which are used for the conventional power unit are reducible. Consequently, the power 
unit of a car can be constituted cheaply. 

[0057] Moreover, although the relay for contactors (open/close switch) needed to be formed in three 
places from the relation of the timing of its ON/OFF in the power unit of the conventional car in order to 
realize initial charge actuation, initial charge actuation can be carried out with a single relay in the power 
unit of the car concerning the gestalt 1 of this operation. Consequently, the power unit of a car can be 
constituted cheaply. 

[0058] (Gestalt 2 of operation) Next, the power unit concerning the gestalt 2 of operation of this invention 
is explained. The power unit concerning the gestalt 2 of this operation is constituted so that adjustable 
control of the output of a DC-DC converter may be carried out and failure of an initial charge function 
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may be detected. 

[0059] Drawing 8 is the block diagram showing typically the configuration of the power unit concerning 
the gestalt 2 of operation of this invention. The configuration of the power unit concerning the gestalt 2 of 
this operation is the same as the power unit concerning the gestalt 1 of the operation which showed it to 
drawing 7 when removing that the dc-battery current sensor was added. 

[0060] In the initial charge function realized with the power unit explained in the column of a Prior art, 
since the initial charging time is uniquely determined by relation, such as resistance of a resistor 25, an 
electrical potential difference of the main dc-battery 10, and capacity of a smoothing capacitor 31, it 
includes the problem that system warm-up time becomes long. 

[0061] So, by making adjustable the output of the supply voltage in the pressure-up mode of DC-DC 
converter 50 at the time of initial charge, it consists of power units concerning the gestalt 2 of this 
operation so that system warm-up time may be shortened. As a class of output of the supply voltage of 
initial charge, normal mode, the slow mode, and first mode are prepared. Each [ these ] mode is used as 
follows. That is, starting is in slow mode, when normal mode, a system startup, and coincidence have an 
engine starting demand and the sag of first mode and an auxiliary machinery dc-battery occurs, and initial 
charge is usually performed, respectively. 

[0062] In normal mode (1st charge mode), while the switching frequency of the switching circuit 53 for 
pressure ups of DC-DC converter 50 is set as a middle value [ higher than the slow mode (2nd charge 
mode) ] lower than first mode (3rd charge mode), the duty of a switching waveform is also set as a middle 
value. In first mode, while the switching frequency of the switching circuit 53 for pressure ups is set as a 
larger frequency than normal mode, the duty of a switching waveform is also set as the larger duty near 
the maximum duty than normal mode. In the slow mode, while the switching frequency of the switching 
circuit 53 for pressure ups is set up smaller than normal mode, the duty of a switching waveform is also 
set up smaller than normal mode. 

[0063] Moreover, in the initial charge function realized with the power unit explained in the column of a 
Prior art, if failure occurs in the circuit for performing initial charge, the problem that the reboot of a 
system is impossible is included. Moreover, in the initial charge function concerning the gestalt 1 of 
operation mentioned above, when the situation where pressure-up actuation of DC-DC converter 50 does 
not stop by failure occurs, discharge will be continued from the auxiliary machinery dc-battery 60 after 
connection of Maine contactor 24a and subcontactor 24b, and when the worst, the problem that the 
auxiliary machinery dc-battery 60 will go up is included. Although such fault is solvable by adding a 
failure detection circuit, it will become the cost rise of a power unit in that case. 
[0064] So, the dc-battery current sensor 12 for dc-battery management is formed between Maine 
contactor 24a and the main dc-battery 10, and it consists of power units concerning the gestalt 2 of this 
operation so that the charge and discharge current value after closing of Maine contactor 24a may perform 
fault detection. 

[0065] In addition, drawing 9 is drawing showing the relation between the condition of Maine contactor 
24a under initial charge actuation of a smoothing capacitor 3 1 , and the flow of a current. Furthermore, 
drawing 10 is drawing showing the condition of Maine contactor 24a when abnormalities arise in initial 
charge, and the relation of the flow of a current. 

[0066] Actuation of a power unit is explained in the above-mentioned configuration, referring to the flow 
chart shown in drawing 1 1 and drawing 12 . In addition, the flow chart shown in drawing 1 1 and drawing 
12 is performed by the electronic control 80. 

[0067] First, the check of the BATT electrical potential difference which is the output voltage of the main 
dc-battery 10 is performed (step S10). That is, the BATT electrical potential difference and PDU 
electrical potential difference in this time are detected by the dc-battery electrical-potential-difference 
sensor 1 1 and the PDU electrical -potential-difference sensor 32, and are stored in the memory which is 
not illustrated in an electronic control 80. 

[0068] Subsequently, the 1st threshold Vdl and 2nd threshold Vd2 of allowable-voltage range delta Vd of 
a PDU electrical potential difference are set up (step SI 1). As allowable- voltage range, the 2nd threshold 
Vd2 of the same electrical potential difference (or electrical potential difference only with a BATT 
electrical potential difference to a high predetermined value) as the 1st threshold Vdl only with a low 
predetermined value and a BATT electrical potential difference is set up from a BATT electrical potential 
difference. Subsequently, it is investigated for a PDU electrical potential difference whether it is the 1st 
one or less threshold Vd of allowable- voltage range delta Vd (step SI 2). Here, if a PDU electrical potential 
difference is judged not to be the 1st one or less threshold Vd, subsequently it will be investigated 
whether the PDU electrical potential difference exceeded the 2nd threshold Vd2 of the allowable- voltage 
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range (step SI 3). 

[0069] Here, if it is judged that the PDU electrical potential difference is not over the 2nd threshold Vd2, 
switching operation of the pressure-up switching circuit of DC-DC converter 50 will be made into a idle 
state, initial charge actuation will be suspended (step SI 5), and it will progress to step S22 of drawing 12 . 
If it is judged that the PDU electrical potential difference is over the 2nd threshold Vd2 at step SI 3, while 
making switching operation of the pressure-up switching circuit of DC-DC converter 50 into a idle state 
and suspending initial charge actuation on the other hand, in order to drop a PDU electrical potential 
difference, switching operation of the pressure-lowering switching circuit of DC-DC converter 50 is made 
into an ON state (step SI 4). Then, it branches to step S22. 

[0070] If it is judged at the above-mentioned step S12 that a PDU electrical potential difference is the 1st 
one or less threshold Vd of the allowable-voltage range, while turning ON switching operation of the 
pressure-up switching circuit of DC -DC converter 50, switching operation of the pressure- lowering 
switching circuit of DC-DC converter 50 is turned OFF (step SI 6). Subsequently, initial charge mode 
change processing is performed (steps S17-S21). 

[0071] In this initial charge mode change processing, it is investigated first whether there is any engine 
(ENG) starting demand (step SI 7). And if it is judged that there is no engine starting demand, it will be 
set to normal mode (step SI 8), and will progress to step S20. On the other hand, if it is judged that there is 
an engine starting demand, it will be set to first mode (step SI 9), and will branch to step S20 after that. 
[0072] At step S20, it is investigated whether there is any fall of the output voltage (12 V electrical 
potential difference) of the auxiliary machinery dc-battery 60 (step S20). Here, if it is judged that there is 
no fall of the output voltage of the auxiliary machinery dc-battery 60, it will progress to step S22. On the 
other hand, if it is judged that there is a fall of the output voltage of the auxiliary machinery dc-battery 60, 
it will be set to the slow mode (step S21), and will branch to step S22. 

[0073] At step S22, it is investigated whether a PDU electrical potential difference is less than the 
allowable-voltage range. And decision of that it is not less than the allowable- voltage range investigates 
whether the convention time amount set up beforehand passed (step S25). And if it is judged that 
convention time amount has not passed, since it cannot judge that it is still unusual, an electronic control 
80 ends processing. On the other hand, if it is judged that convention time amount passed, it judges that it 
is unusual, and while suspending initial charge actuation by suspending the switching operation of the 
pressure-up switching circuit of DC-DC converter 50, the switching operation of the pressure-lowering 
switching circuit of DC-DC converter 50 will be suspended, and processing will be ended. 
[0074] If it is judged at the above-mentioned step S22 that the output voltage of the main dc-battery 10 
and the input voltage of a smoothing capacitor are less than permission intermediary communication link 
range, Maine contactor (m-c) 24a and subcontactor (S/C) 24b will be turned ON (step S23). Subsequently, 
while the switching operation of a pressure-up switching circuit is suspended, the switching operation of 
the pressure-lowering switching circuit of a DC -DC converter (DV) is suspended (step S24). 
[0075] Subsequently, it is investigated whether there is any dc-battery charging current to the main dc- 
battery 10 as shown in drawing 10 after closing of Maine contactor 24a and subcontactor 24b (step S27). 
That is, it is judged whether they are the abnormal condition to which the pressure-up switching operation 
by the oscillation of DC-DC converter 50 etc. does not stop at investigating the dc-battery current sensor 
12, and the abnormal condition in which the electrical potential difference of a smoothing capacitor 3 1 
carried out the fault rise according to the detection error of a voltage sensor. Here, if it is judged that there 
is no dc-battery charging current, failure will be recognized to be what is not generated and processing 
will be ended. 

[0076] If it is judged that there is the dc-battery charging current, while being recognized as the 
abnormalities in initial charge (abnormalities in precharge) and suspending the switching operation of the 
pressure-up switching circuit of DC-DC converter 50 at the above-mentioned step S27, switching 
operation of the pressure-lowering switching circuit of DC-DC converter 50 is made into an ON state 
(step S28). Subsequently, also after making switching operation of a halt of initial charge, and the 
pressure-lowering switching circuit of DC-DC converter 50 into an ON state, it is investigated whether 
there is any dc-battery charging current (step S29). Here, processing will be ended if it is judged that there 
is no dc-battery charging current. On the other hand, if it is judged that there is the dc-battery charging 
current, the purport which the abnormalities in initial charge generated will be recognized, Maine 
contactor (M/C) 24a and subcontactor (S/C) 24b are closed (off) (step S30), and processing is ended after 
that. 

[0077] Since optimal initial charge actuation is performed in each when a system startup and coincidence 
usually have an engine starting demand in starting, in case the sag of an auxiliary machinery dc-battery 
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occurs by the above configuration, system warm-up time can be set up the optimal. 

[0078] Moreover, even if it is the case where failure that the reboot of a system does not become 

impossible like the conventional power unit, and pressure-up actuation of DC-DC converter 50 does not 

stop occurs, the situation where the auxiliary machinery dc-battery 60 will go up is avoidable. 

Furthermore, since a special failure detection circuit is not needed, the cost rise of a power unit is 

avoidable. 

[0079] 

[Effect of the Invention] Since it has the electronic control which makes an open/close switch close 
according to this invention after charging a smoothing capacitor the first stage until it controls the DC-DC 
converter of a bidirectional mold and becomes an electrical potential difference within the predetermined 
allowable- voltage range from the accumulation-of-electricity electrical potential difference of the 1 st 
accumulation-of-electricity equipment before starting the energization to an inverter as explained in full 
detail above, the resistors and switches for rush current control which are used for the conventional power 
unit are reducible. Thereby, the power unit of a cheap car can be offered with an easy configuration. 
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^itffim^&tfDC-DC^:/^— ^ 9 O^^t^iE^m 

*«r*«ii-5. 50 



[0 0 1 1 ] ±ISo«fc dJc*rtS*b5!8*«>*W03mB[ 

[0 0 12] H*LftV^^y^g ^^r— J-«fc«9fl« 
a*&A£*b6 ifiiSS8 Of*, !)U-RYlt 

x 2 0 t^^^i^y^ y^^^24b ^^v^-f^ 

T^y 1 od»5>oa:«maEtt, ^§12 5&^-<yf2 

6£&&LT¥?f ^Vt^IJ-3 1 $:MLoo/<7- K 
7^7*^7 h 3 OCfl^ti^o ;<V-Y7 
47=>-~v Y 3 0fc««S ft* *«*««;* 2 5^J:o 
tWR$il50-C, 5p»=^^3 l^OJSfEtta^ 

[0013] ^ LT, If 3 1 ti*m t &<OW& 

tL-cfc&ztizt* m+mmmm 8 o yu- ry2 

fc^VMU !)l/-RY1^7CU U U-RY3W 

^^24a It^y- K7^y^.^ 7 h 3 0IC 

itflfcm7J£>f ^-^08 3 0 a T^-l'^fy^Jit 
SCirtcJ: D 3^g^^^m^^^^LT^— ^ 4 0 tci£ 

[0014] — ^ DC-DCn — * 9 0 Ji. 

i ox^^>fyt 3 i d»<b^ift«£Eoa:aE 
*>b&«mffi<&ie»«*fc*iftu mw^y^y 60s. 

[0 0 15] BBiii-eatSi Lt, 4#Bfj^l 1-891 
C - D C 3 &il yfy £3fc®1-So 

Bffra-r >^-^i^^not h7^^h«»»3^ 

[0016] 




[0 0 17] *«Wtt % ±3*LfcHBfc«P*-*-5*:ae>lc 
[0018] 

■<yf-&*L-CAA-r*>r:"<-*@ttfc, iiifiESB 1 

^m^s t mz-< * t com KawuicRtt 

!B¥if3yfyflc«ftt5D C-DC^ £ , 

-DCay^-^HHSir, buhb^i cowmmmcow 20 

^^srawut*, hubbub*-* tunas* 5 

[0 0 19] lOl^WllSliailff, DC- DC 

-K7^f^yh U EES) [dlfclt Ibixfc^ 

yfytwM^^ D C - D C =3 >^y>: — ^ {CTfT 

ot»81«:Sii:»fT^ 60 30 
[0 0 2 0] CCO^fSjom^S^^oV^T, fflBDC- 
DC^y/^^ft BMEDC-DC^;^— ^ji^ mjfE 

>r yf^i»is^>fyf^ilt$Wi fcfcj: t> ©fir 

xwimf&jzm*^ y*3-*#mkit*<< y^v^rattsn 

£ [CJ: 9 ifliBESB l 0*«ttaa>fcffi8BMH*'J' y 

[0021] &tz, &i&n*ffl»&mi*s m&w-m^^ 
i>m<te%k, wi&g-izmxj v^^jfEL&cDx 

[ 0 0 2 2 ] mC«-?M*VKIEtt. iitiIS#i-/£ffl;* so 
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IS yfy^olifa-f^ 3r(g;T£i£5 J: 

[0023] mem^-inflittiifL &9iEMffl*>r 
[0024] ^/c, mes-T-Mfliftittt. BtrtE^^^^ 

fSEdSiiutESS 1 co^m^^comaJ: 9 tBff^ffl^tiSv^ 
[0 0 2 5] 51 MKtt^fMflPttlKtt. mllE|5$/£J3* 

J: 5 fcHia-C* 

[0026] #«n(ca5xma>«RS»ii. 

[ 0 0 2 7] 

[0 0 2 8] 1 ) El 1 12, #:3gW£>3i»<0 

U (BATT) 10, ^^yfi^ta-XiWL 
ti/t^^VaV/fy^^ (J/B) 2 0, /<»7— K7 
^^^7 h (PDU) 30, ^-^40, DC-DC 

0, *»7 0&tftt^W«S« (ECU) 8 0^f)M 
Si^■rv^6 0 ^fc, * 4 OfirtSIHi 0 0 k&m 

mi 0 1 knmxf^^fMizm&tstix&y, &mm 

1 0 1 (CHUMi 1 0 2^ag*g$h,-CV^6o 
[0 0 2 9] ^^T-U 1 Oti, ^Jx.ti 1 4 4V<!:V^o 

locotts^ili, ^y^V3y#'^n20^LT 

/<!7— Ky-f 7"^-^ ^ |> 3 OMDC-DC^^-^ 
5 0tC^$tl5 o 

[0 0 3 0] v^V^^a V^'^^^ 2 0fi, 
Yyf 21, ta-X22, ta-X23, ^^>r3> 



(5) 
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V 1 0Ort»omaE«*o + WHfB»raH»-C*5J:5Jc 
[0 0 3 1 ] yf21 (4. ^JxtfW^^Sfc 

^coKSic^^y i o^ffl*fc»wwi£#jhi-*fca 

2*4. ^yfu i otcigfiat^atn^iBR^^isau. £ 
^^fy i o^ffl^^s^J^idffcjhi-^o ta-X23 
(4. dc-dc^ 9 o \zi§n&t&ffi,titzmcm 

BU D C - D C = - ^ 9 0 ^Otti«« 

nffiti-5o * 10 

[0 0 3 2] M>=»^^24a(«^^7f-C 

[0 0 3 3] /<!7 — K7^f^y h 3 Of*. ±^^7 20 
@K3 0aSri^T^5 o ^co-< >-/^~^Ih]^ 3 0 a <Z> 

s 0 ^.co^m^>r>-9-3 i (4. «asaA^^«A»at 

[0 0 3 4] * — ? 4 0(1. ✓ — K^^T'an^ h 3 
0(D4 >s<—?\£\$&3 0 a d>k<a3*B35«Ef8^l£cfc 9 0 30 

iittii o i ^tt$ii o 2 ^\B\^mm^^±^) . rt 

[0 0 3 5] DC-DC=>y^-^50(l S^fa^iE 

atmjaEge*«rtT9o sp*>. ^^y 10^^^ 

5 0 eo»JWtt«3fi-i-5. 40 
[0 0 3 6] C^DC-DC^y^-^ 5 0 c^a^l- 
tt, !B 2 (75SmSeoffl«^ yf!)60 RVfkffi 7 0^ 
tt*£*b-CV*3. I»^7T y 6 0*4. M«12V 

y 6 0(4, DC-DC3>^- * 5 OA^OtelB 

ffi^a:a«^tcij: t)^ts$ix^ 0 ^70*4. w 

i^yrU 6 0 oiat^Rt;D C - D C = y^- 
[0 0 3 7] «^fM»36a 8 0 tt. #J;ttf-S"f * o 7"n 50 
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■fe yi^fc1flf££;ft,TJo!> % :ro««8I(Oi#^iB» 
[0 0 3 8] fr*5, El 1 -Ctt!2^£:«ftL-C^5j& s . C 

i^^r-y i ocom^^mjuji^. ^com^^d^Ui 

DUm/Eir>ih3 2 rtSRft <b*LT l/^c 
[ 0 0 3 9 ] DC~DC3y/<-^50Ol¥lffl 

DC-DC=iy^-^50lt P^JEffi^-Y y^^lOTS 
5 1. h7y^5 2M#Ei^^yfy»5 3^ 

*— Kj fcv>v\ #JE£«^r5«*#tt^£ixTi^5 
«tl»Sr r^L/E^- KJ <h^9 0 
[0 0 4 0] RJEffl^^ y^^^lH]K5 1 fi, P$E^— 
K^^tust, i^yry l 0Xfi¥^3VfVt3 l 
d»b^*m£EOit8E***:BfS/SI*»-C^'r y^^S 

*— K^^5t, h 9 >x 5 2t>*h<omME.<o&MM 
**:K»LrMmJEa>iE8IE«*tc«lj|i-^ 0 
[ 0 0 4 1 ] g-frmx-f v ^>^\E\^ 5 3(4. P£EE*~ 
K^£*V5<>:. h^>* 5 2^ibcOi&m/£^^2^^:^$r 

[0 0 4 2] h 7 5 2 (4. P^JE^— K^^(4. f% 
iEcO^^m^t-^^LT^EEffix^ s;f^|5lK5 3tC 

[0 0 4 3] JrlSOm^t^ct D . DC-DC^y/W 
5 0(4. REE*— Koahfrli, ^yfU 1 0X(4^yf 

3-K3 1 *^cofismjE(OiE^m^^{&m/Eoa:^m^i 

K<D^(4. «l^yf y 6 0*»e>O««JEOiE»«* 
3 o ^r^-fr 3 1 

[0 0 4 4] ^(c. ±E«>J:5Jw1f|*$H5*»W©* 
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[0 0 4 5] El^L^l^^y^a l"*—\Z£ V MM 

•fcyt 7.2 0<D^<D*4 l/=H"?? ? 24a tty^y 
2 4 b&*7\Zi%W1-Z>t&^^ DC-DCny 
5 0!:#E^^Lt#E^- Kl^t5 0 CtUC 

J: *K DC-DCny^-^50{j:, ««^yfH0 

&o 10 

ioo46] n+Mwmm s o ±mmn%mmi^co 

IB], PDUtEtyt3 2^E8U^5 0 

^PDUlffj ^ N i/<yf U 1 OOlflE 

(J^T\ ^BATTIEJ ^^^f^Of^m/E 
ISIS (WLfcAm A Vdi^rtT'fcSC. i: N IP^ PDU 
mEE^ B A T T mJE i t> Bf 3t««ft« ^ *JB 1 Ofiflffi V d 
lJ;!>t>ii5<, P D UtE^B AT T tE t R-©1E 
II (*V^iB ATT«ffiJ:!9Bf3eii«*ti«V^) 0>3S 2 0> 
BSfflEV d 2 «t 9 fcffiv^t £r#fctti1-£> t£— coyu- 20 

2 4b b&mmz&*is\zi-z> tmz, DC-DC^y 

[0 0 4 7] Cix(cj;«9, «jKS6««4K*«tt«CA!?, 

^^24a IT^ 0 ? — K7^^y h3 0C 

it^a^^ 3+B(D^^m^^^^LT^-^ 4 otc^ 
5o dixt-J:^, * 4 0^IU$5igib$^5 o 
[0 0 4 8] DC-DC3^W5 0lt 3^ 30 

yf!i 1 0*»e>o««EOiESE«*ftiS:«E^)B:aE«* 

[ 0 0 4 9] ±34 Lfc^tf^ >^ Vi^ 3 1 rolOMXVn 

mfr&mnm 2 ^eimv a 2 ^mi& L,xwu£<D±mmi£ 

tVdraaxIC/jlofci^ tt?Mffltta 8 0 tt, DC 
-DC^y/W 5 0 \Zffi7£(Dm^r$:m£1-Z>Z b\z£ 
»K #EE^- K^feWE*- KJC*3Ei"S. w*U-«fc 40 
9, DC-DC = ^<-^ 5 O^ftAlCl: 9 = 

[0050] V^MMttas Ott, ±iEf^*^-y-^ 

WW, PDUtEtyt3 2^gaLtV^$ 0 tit, 
El4tc^-rj: ^>^>"tf-3 l d8]jta£ix6P 

DUIE^, fr<yf!) 1 OOBATTtE^b^ 

h&fcttii-Zk* * J ^=> ? ? 2 4 awty^> 
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[0051] ztommmwtes ±K,w-m^^7 t > 

ftTt5»*li, ««!36«a*IIII*:*< Ltli^yf!) 
6 0 0»*fcmffi«T*rBSJh+ 5^9 IdWl* $ ixT V * 

[0 0 5 2] gpib. ii/<3/f y 6 O^tfcl^mil (J£A 
T. ri2VBATT!Ej t^?) ^tt(:tTt5 
*§^f*, lfWgS8 0ll (215 (a) JC^-T cfc 0 

•5, H5 (b) (c^i-J: 9 ^ KJBM + rt* 

l»a 3 l ©tE±#ttW»i»i:4 9 , 

[0 0 5 3] #9SnoXlkwStti(cffie*aRiB 

#HBUft3ft«fe»Wi--6 0 PDU«BEO«BB«rt:0 

[0054] me (a) ic^i-* 5ic 
v-^^-rx^s^^tT-r^o tit, ^-^7>fx^ 

m&fET-tZb, me (c) tc^-f-j: dc-dc 
=j>-/^— ^ 5 ow^^ y^^ymShZfflWi-ZD VON 

fg-i-Sr^-^JKffiJCLTDC-DCs^^ — ^ 5 OtCtii^) 
U#iE^-— Kl^-T^o ^ix^i: "9 , DC-DC=iy^- 

*tiffioii:««ffi{caeiftLT¥*=^7 f >-b-3 icm 

[0 0 5 5] wixic J: 9 PDUlEH±#t§o tl 
T, PDU^SE^6 0 V&m3LZ>b. — V 7 <<( 7 =*- 
-7 F3 0(t |2}6 (D) fC^i"J;9lC, ^=>yfy 
t31 com/E?ril^^-&5 V P I NR e a d y ft 

8 0f±, P D UlEt 3 2 ^ J: 6 P D UWEOSa 
^rP^L, PDUlE^BATTlEA^Pirt<7)I^l 
EEISIS (^^) AVd^lCAofcib> DVONjf 
^^t7ClDC-DC^y^-^ 50O^^^f>^ 
»f^S:#±L, me (E) tc^-rj: 5 ^^^^^v 

yhifim^^^^MNFfflj^p^i-^^^^^^^^ (m/ 

C) 24att7=iy^^ (S/C) 2 4b$:^y(: 

aat*SA<!7— K7>f^y h 3 ot^^^n, 
[0056] j^itftH^ufcct 9fc, zcommcomm 1 

Otc^*r6]»d«EES»i-5«fi6«:51»DL-C^r7- K9>T 



(7) 
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Vfyt 3 1 (DtyMftm* DC-DCn 5 OK 

[oo5 7] «*o»wo«a«a6B-ett, ^^^e 
3®grt-5S:^5^^^ofc^, ^(Drnmcomm i 

[oo5 8] .(mmmm2) ^mm^Mm^m 

i><DXlbZ>o 

[0 0 5 9] I2 8tt, «^^IliZ)ii2i:i6lI 
&mm£ft,X^^Z> Z t £B&ltf£, (217 d^L/tH^co^ 

ftii \cmznMmmtmcxihZo 
[0060] '&j£<D&m<Dmxm>w istcmmmmxmm 
tstrix\s^®M3zmmmxn, wmiz^m*. 

2 5<Z)|gM, ±'^;/^y 10cDm/£> W-m^^^r^^- 

3 i<D&m^<Dmmz£v-mtt\zfci££t%z><Dx. > 
[oo6i] co^o^^2tc^5m^^M 

«l^DC-DC^^-^ 5 0CO#ii^ 

[0 0 6 2] y-^/u^-K (Hi <o;fcm^- K) r 

Sg5 3CD*-r >;/^>-^&$:^*n--^- K (f5 2 (D% 

K) J: ^^v^^o^^ts^^^a t ^tc, 

>:m&^/-^A^- KJ; 9 t>*£v^&&Cis£;£ 

K«fc < ^-T-^fC^V^^-TWtC 

S&5 3<D*^ ^V^&lc^/— K«t 9 



12 

^/-•^vi^- KJ: 9 /h£ ;ftSo 
[0 0 6 3 ] £7c, ^5feco^O^T-tft0J LfclIM 

n 5 0<O#l£ifrt^# jt L&V^l<^«i#$g 

10 2 4 bCO^M^(7)M^^^T-y 6 o^6^m^^^^ 
McM;(Dm>$limm<><vTV 6 0#_k^o 

[0 0 6 4 ] z<DmMmm2\cmz>m i m$i& 

Xa^ ^y^y^^^24a ££^:v^y 1 0 t <Dffl 
l^yf y 1=3131 cd^t" y m^iir^-tJ- 1 2 £rs5f-t\ > 

20 [0 0 6 5] El 9 fi. ¥-m=< >"f^^ 3 l <7>#]#J 

3£m®}if^<D?i«{ ft $ 2 4a O^^mSt^ofE 

tnt<Dm&&^i-mx}hz> 0 set-, si o^, swj^m 

[0 0 6 6 ] i:fBc7)f||^{C*^V^T, m 1 1 &t>*H] 1 2 (C 
^Lf;7n-f t - h^r#^L^^6, m^^Mcoiljft 

&mwi-z> 0 7^*5. mi l^t/nii 2^^Lrc^D-^ 

30 [0 0 6 7 ] ft-f\ 3£^^xy 1 0<7)tti^imi£Tfc^B 

at rmizcomm & ftt>ti% {^^yz/s 1 o) 0 m 

m&Fs&X(DBATTm>&RXfPDU'mf£tiK ^yf 
ytEtyf l l^t>'PDUHEtyt3 2{cJ: D^tH 

^^u, mT-^j^i^S8 o^oiu^L&i^^ y 

[0 0 6 8] ft^t, PDUm/EcOf^F^mS^iaA Vd 
(^r-^^S 1 1) 0 fF^mEE^d^: L-Cfi, BATT 

mE.fr bmfemtdrti&\s^m 1 otov d 1 ^batti 

40 EE t W\—<DMEi (^v^fiB ATTtE^ibFJr^lt'ltil 
v^i£) coB2<^^{itvd 2^^^^^^ o ^v^r^ p 

D Umm^f^^m^il A V d (DW, 1 CD^M V d 1 J^T 

d»if 5 ^j^^-itbn^ (^x^/^s 1 2) 0 ::t\ P 
DU^Iiwrilvd 1 J^TT^v^^^J^^i^^ 

^^-c, PDumBE^t^^ma©5ia^H2co^iiiv 

d 2%mmLstifrH ofrftM^bftZ (^77751 
3) o 

[0 0 6 9] PDUmi£&Wi2(Dfflmv 6 2* 

m^\,x^^^^tft^m^h,^>t^ dc-dc^>^ 

so —^5 0co#EE^-f ^^>-^(hISI^^^ ^v^&H^Sr 



(8) 
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5) % 03 1 2W7fy7'S 2 2 lCi§tj> 0 — ^ yrf 
S 1 3-CPDU«EEd<JB2<DHttVd 2£jBifiLTV*5 
DC-DCny^-^ 5 0C7)#EE 

«S^«»f^«:f*ihi-5t*^, PDUf8J££RT£ii:5 

14) o ^fy/S2 2l:Mt6o 

[0 0 7 0] ilS^f^/Sl 2t\ PDUiE^fFi io 

m^^sco^ i (7dgb«v d i wT-efe^c <t *s*j»f $n 

DC-DC^>/<-^ 5 0<7)^-E^^ y^(H] 
v^^rmit **^\z1rz>bmz.^ DC-DC 

JUKI'S (xTy^S 1 6) 0 #:^T\ 10*8* 

1) o 

[0 0 7 1 ] ^WM^- KSEMftta-ett, 9g-T. 

^^i/is (eng) temm#fcifoz>fat*ofrfrm^bh, 

Z> Ufy/Sl 7) 0 fit, ft 20 

(^T^S 1 8) , XT^S 2 0 tCittTo — *\ ^ 

* — KlC-fey HSft (*TyyS 19). ^C0^ N ^r- 
2 0CMt5o 
[0072] ^r^S2 0 7?fi, i«/<yf!) 6 0 <D 
a3^3«JE (1 2vmi3E) OfiT^*>636^5s&»3ftS«^<f) 

2 2(cittr 0 — ii^yfyeooiBAtEottT so 

[0 0 7 3] ^f^S2 2m PDUm/E^fF^m 

S2 5) 0 ^LT, ^B#rp1^^iiLTV^/ f ^V^i^4 ^ ^J 
lr$^^ *£»tt^*Si«K^*ftv^^ liT- 

«LfcCfca**]»3ii,5&, £¥U»rU DC 40 

^CDC-DC^y/^-^ 5 OCO^EE*^ y ^-^IsISg 
[0 0 7 4] JigE^xy^S 2 2 "C. ^i'"* 77 ii 1 0C0 

• c) 24a^t7'3y^^^ (S/C) 2 4b^ 

(^7^S2 3) o 
>/Ih38So^^ DC- so 
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DC^^-^ (DV) <D&J£*-< y^V^[p]SgtD*-f 

v3->y$hmm±£tiz> Uf^s24) 0 

[0 0 7 5] ^y=iy^^^24aH73 
^^^^24 b<7>Hlj$f£f::EI 1 OJC^-f-ct 5 /^^7 
y 1 0^O/<y^y 5fEm«ffi* $ fe5A^9*^SH^bix 
5 (^75//S2 7) e EP*> % /<y^y«itt-feVlM 2 
SrSH^^w t-CDC-DC^WW 5 0 60^^(c«t 
5#EE*<Y y ^>^»f^*s±4 feftv***tt«*mEE-fe: 
viJ-tf>8lttS&3Sfc £ 9 ^x^lf 3 l OHJEjft«il± 

^ T\ /<y7!J %m*Sfcfl* ft v n - fc *52pjWf $ ^6 1 

[0 0 7 6] ±IS^xy7 P S 2 7T\ !J *«8ft»tt 

R«) £gSW£*u DC-DC^y/^^5 0(7)#E^ 

DC-DCa^-^ 5 OWBE^'yf^llIK 

* 5 0 <z>p*JE*-Y y^^ESS^*^ y^^iMtSr*- 

L*:t& r- 1> y t y 5 a> ±r ? 

Ms<bft,Z> (X77^S2 9) o CwT, ^yf 

^77y«n^fc5c^«^ii?)^M 

LfcSjWmSiv ^i^^*** (M 
/C) 24a tty^V^^^ (S/C) 24bt*SB 
Rft (^-7) (^7^S30) , ^60^. «!fS*i» 

[0 0 7 7] £k±G>mi&\Z±!) , il^^SbCD^, v-^ 

[0 0 7 8] *fc, «(7)ljHglWj;9lCV^fA^ 
Wfi»^^TIB^ft4Cittft<, DC-DC = ^- 
^ 5 0O#BEttffd*flt±LftV^tl^9*kl«^**Ufc» 
^-Cfootk ii^y7ii 6 0WotU5 i:V^ 
5*J»«rle]irT?SSo MtC, ^S'Jco. ttMWUQIK«:£ 

[0 0 7 9 ] 

*»bBffS^i¥S«iE^ll^^wia/£i-ftS*-C^r&3^ 
££o diatct^, ffi«ft«ATSeflift*mo«|RttlB 
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imi ] ^wnmmmmi \z»z>Mm<D9M&w:<o 

[EI 3 ] *SH0Httroflgai lc:ffi64cnco«iRttBo 

[El 5] i i:#S$io®fgS(0 10 

' [El 6 ] «g^£>H*£eD^ig l (c«R^4cm^«SRttlB(c 

[El 7] i^st^iKlw 

[Ei 8] *&W(Dmm<DMWi2\c&zMm<DmMmm<D 
[ej 9] &&yi<Dmm<DMi&2 \z%%-&m<DnM&m.<D 

[010] **W<o^if6^^ffi2.ic«6*:W^«»K« 
<7)*K^l8^«ix^ttWi-sfc«>^EI-Cfo5, 
[Ell l] *IBn^lltto^ffi2(c:|R$Xpq^«gRtta 

6o 

[Eli 2] *HWwHfto^1B2^5*fSiofl;aiS« 
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So 

[Ell 3] tt*o*Ho*aiEtB««:«Mi-5fc*oia-C 

[ff*o««] 

I o iA'yrU 

II ^yf y m/3E-fe>i^ 

1 2 y nas-fe^ 

2 0 i^-v > 9 is a s> ^ ^ 
2 1 y& 

2 2 fc^. — X 
2 3 b ^l — X 

2 4a ^-f ls^l<>W 5 
24b V-f^^tt* 

3 0 ^ a I7- K7^^^7 h 
3 0a IU& 

3 1 ¥>m=> 

3 2 PDUmEEir 

4 0 * 

5 0 DC-DC=>>/^^ 

51 &&mx<< vr^rwxk 

5 2 h 7 >^ 

5 3 #EEffl*>r >>^-V>/|b]^ 

6 0 ttttfc^y^y 

7 0 ttJjD - 

s o m>*mmms 
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